OCT-06-2006 FRI 04:49 PM E A P & D 



FAX NO. 8174394170 



P. 06 



OO 
CD 



10 



15 



20 



25 



30 



35 



40 



45 



PATENT SPECIFICATION 

(21) Applicaliort No. 49451/75 (22) Filed 2 Dec. 1975 
(61) Patent of Adcliiion to No. 1510190 dated 21 Nov. 1975 

(31) Conveniion Application No. 146/74 

(32) Filed 24 Dec. 1974 in 

(33) AusixaJia (AU) 

(44) Complete Specification published 14 June 1978 

(51) INT CU C08F a/00 8/14 //CC9D 3AX) 11/02 

(52) Index at aceepiancc 

C3P D9fll2B D9B16 D9B4X D9C D9D8 D9DX 
C4A C(2C C14 C17 C2 C7 C9A C9B K 

(54) POLYMERJC REACTION PRODUCTS USEFUL 
AS PIGMENT DISPERSING AGENTS 



f^^> 1 514 568 




(7J) We. ICl AUSTRALIA LFMITED, 
of I Nicholson Street, Melbourne, 
vjctona, Ausinilia a Compajiy orfianized 
and existing under the laws of the State of 
yictoriii, Australia, do hereby declare the 
inv^entjon, for which we pray that a patent 
may be granted to us. and the method by 
which It IS to be performed, to be 
particularly described in and by the 
loUowjng statement: — 

This invention relates to new products 
which are valuable as agents for the 
Qispersion of solids in liquid media More 
panicularly, but not exclusively, the 
invention relates to the use of such 
products in the dispersion of colouring 
mate rm Is m organic liquids. 

It has been proposed to use oligomers of 

O^OOH whcrcm X is a saturated or 
unsaturated aliphatic radical containing at 
least 8 carbon atoms as agents for the 
dispersion of colouring materials such bs 
pignicnis toners or dyestuffs in organic 
Jj3iuds, It has also been proposed to use as 
dispersing ngents esterificd copoJjrnierlc 
materials comprising the product resultant 
or rcactingsuch oUgomers with meihacrylic 
monomers such as glycidyl raethacrylate 
and methyl raethacrylate, under 
P°ly'^«^risjng conditions. In many instances 
Satjsfuctory dispersions were obtained, but 
with certain systems it was found that the 
colounng material was incompatible with 
the other components of the system. Thus 
lor example it has been observed in certain 
sysicins useful as printing inks and 
comprising such hydroxy carbojjylic acid 
oligomers and a cellulosic bodying agent 
such as an alkyi hydroxyalkyl cellulose that 
the pigment in the system tends to 
flocculate. 

ARfin^^^c^^^Pf^^i^^^ Application No. 
48011/75 (Serial No, 1,510,190) we have 
proposed reaction products of such 
oligomers whh acrylic polymeric materials 
conlammg hydroxy groups. Such products 



were useful as components of coloured 
surface coatings such as printing inks and 
paints m which they acted as dispersing and 
deflocculation agents especially when such 
surface coatmgs contained cellulosic 
bodying agents. 

In a modification of the invention of 
l^i?n?Qm" No 48011/75 (Serial No 
1.510,190) we have now found new 

L^^M^^'f u,^'"!.^ "® ^^P^^l^ of providing a 
highly stable dispersion of solids in liquids 
and which are particularly efficacious when 
used as a component in systems, such as 
surface coatmgs like printing inks or paints 
comprising an organic liquid and colourimr 
material and optionally comprising 
ceHulosic bodying material such as Li alkyl 
hydroxyalkyl cellulose. ^ 
Accordingly we provide a product 
? w^/""^"' 1^*= reaction of an oligomer of 

,,«^rr!?~r^?^l? wherem X is a salumted or 
unsaturated divalent aliphatic radical 
?Su^^l''}L^^ ^^^^^ ^ ^^rbon atoms and in 
which there are at least 4 carbon atoms in a 
linear chain between the hydroxy and 
carboxyiic acid groups with a copolymer 
f?i!!R^'^'"^ monomer units selected from 
acrylates and alkacrylates and comonomer 
units having a structure derived from a 
cleaved hetcrocychc ring compound. The 
naUirc of the product is not clearly 
understood. However while wc do not 
Wish to be bound by theoretical 
considerations it Is thought likely that the 
product is a material formed by the 
reaetion of the carboxy group of the 
hydroxycarboxyiic acid aligomer with a 
*u ^ cleaved copolymeric material. 
Suitably the product inay be prepared by 
the steps of treatmg ibe non-ring opened 
form of the acrylic copolymer with a 
inatenaj capable of cleaving the heterocyclic 
nng of the comonomer component for a 
suflicient time and in an amount sufTicicnt 
ip open Uie rmg, and reacting the resultant 
nng opened copolymer with the oligomer at 
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an clcjv^^tcd Icmpcrature, for example by 
rer(ii:<ing together solutions of ths two 
materials for. a suitable period of time, say 
between 1 and 5 hoars. Whilst the oHgomer 
5 may be added to the ring opened 
copolymer in a separate step, we have 
found ill coiiimercia] practice in the 
instance where the rate of cleavage of the 
comonomcr component is greater than the 

10 rate of reaction between the oligomer and 
the ring opened copolymer that the 
cleaving material and the oligomer may be 
added together* thus providing an overall 
reaction time which U shorter than the time 

15 required for- (he completion of a cleavage 
step followed by the reaction of the ring 
opened polymer and the oligomer. 

The oligomer is preferably derived from 
hydroxycarboxylic acids wherein X 

20 contains from 12 to 20 carbon atoms^ and it 
15 further preferred that there are beLwcen S 
and 14 carbon atoms in a linear chaun 
between the carboxylic acid and hydroxy 
groups. It is also preferred that the hydroxy 

25 group is a secondary Iiydroxy group. As 
examples of such hydroxyc^rboxylic acids 
there may be mentioned ricinoleic acid, a 
mixture of 9- and 1 0-hydroxystearic acids 
(obtainable by sulphation of oleic acid 

30 followed by hyd rol^^sis), and 12- 
hydroxystcaric acid. It will be appreciated 
that such hydroxy carboxylic acids arc often 
derived from naturally occurring raw 
materials and hence such acids may be in 

35 admixture vvith one or more carboxylic 
flcids which do not contain hydroxy groups. 
Products derived from such mixtures of 
acids lie within our invention. A typical 
example of such a mixture is a 

40 commercially available hydrogcnated 
castor oil fatty acid which contciins in 
addition to 12-hydroxystearic acid minor 
amounts of stearic acid and palmitic acid. 
As examples of the monomer units of the 

45 copolymer there may be mentioned acrylic 
materials such as alkyl acrylatcs or 
alkylalkacrylates typified by 2^thylhexyl 
acrylate or 2-ethylhexyl methacrylate. 
Examples of materials suitable for 

50 preparmg comononiers having a cleaved 
heterocyclic ring as well as a 
copolymerisable unsaturated croup include 
unsaturated derivatives of ethyloneimines, 
oxazolidines» dicarboxylic acid anhydrides* 

55 hydantoins, cyclic carbonates, dioxolanes. 
dioxnnes and thioepoxidcs; unsaturated 
derivatives of epoxides are particularly 
useful and may be typified by glycidyl 
acrylate and glycidyl methacrylate. As 

60 examples of preferred materials useful for 
cleaving the heterocyclic ring there may be 
mentioned hydroxyalkyl amines, and 
espeeially preferred are the Secondary 
amines typified by the 2-(aIkyl amino) 

55 ethanols in which the alkylamino group 



contains up to 8 carbon atoms, such as 2- 
(mcthylamino)-ethanol 2'(ethylamino)clhanol, 
2-(t-biityl amino)ethanoi, 2-(cyclohexylnraino) 
ethanol or 2-(t-octylamino)ethanol. Other 
suitable secondary amines include 2-(phenyl- 70 
amino>-cthanol, 2-(pipera3dno) ethanol. 2- 
(hydroxyethyl)piperid5ne and bis- 
hydroxyalkylamines in which the 
hydroxyalkyl group contains up to 4 carbon 
atoms, such 35 his(2-hydroxycthyi)araine, 75 
bis(hydroxypropyl)amine or 
bis(hydroxYbutyJ)amme. 

The ratio of the components in the 
copolymeric material may vary over wide 
limits which are dictated in the main by the 80 
conditions under which the composition of 
the invention is to be used and by tlie 
nature of the components of the 
copolymer. Suitably the copolymeric 
material is a copolymer comprising 85 
monomer units selected from alkylacrylates 
and alkyl alkacrylates and comonomer units 
containing a cleavable heterocyclic ring 
and where the molar ratio of the monomer 
units to the comonomcr units Is at least 2:1 , 90 
Copolyjneric materials wherein the above 
ratio is in the range from 4:1 to 10:1 are 
particularly useful. As examples of 
products according to the invention 
mention is made of those wherein the molar 9? 
ratio of the copolymeric material to the 
oligomer of the hydroxy carboxylic acid is in 
the range from 15:1 to 6:1. The proportion 
of cleaving materials used to cleave the 
heterocyclic ring in the copolymer is 100 
dependent on the nature and amount of the 
heterocyclic ring-containing comonomer 
unit in the copolymer and preferably is an 
amount which is at least stoichiometrically 
equivalent to the amount of that 105 
comonomer unit. Thus for example in the 
instance where it was desirable to disperse a 
solid in toluene using a product of the 
invention jt was found that a suitable 
dispersion was achieved by using a product 110 
obtained by reacting 12 moles of a 
copolymer containing 2-elhylhexyI acrylate 
monomer units and glycidyl methacrylate 
comonomer units in a molar ratio of 5:1 
with 2 moles of 2-Cmethylamino)ethanol so 115 
as to cleave the epoxide ring of the 
comonomer units and thereafier reacting 
the product so obtained with 1 mole of 
poly(12-hydroxystcaric acid). 

In a further embodiment of our invention 120 
we provide products as hereinbefore 
described characterized in that they are 
derived from a modified polymeric 
material. From such modified materials 
typical examples arc polymeric materials 125 
which are quatemized at least in part. Thus 
in the instance of a copolymer which has 
been derived from an alkyl acrylate (or 
alfcaerylatc) and a glycidyl alkaciylatc (or 
acrylate) and then ring opened with a 130 
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secondary amine lo provide a copolymer 
comprising a tertiary amine group, the 
polymeric matcrlfil so formed may be 
modified by reacting it with a quaternizing 
5 agent, such as a bcnxyl halide, so that at 
least piirt of sitid tertiary amine group 
is convened to a quatcmizcd form. This 

f>rocedurc is illustrated m Example 8 below, 
n an alternative procedure, as illustrated in 
10 Examples 3 and 4, the ring opening may be 
effected with the hydroxyJ group of a 
hydroxyalkylamine which has been 
prereactcd with a quaternizing agent, 
Thi3 products of the invention are of 
IS value as di$per.Mng agents in preparing 
dispersions of pigments in organic Jiquids 
and such dispersions form a further feature 
of tiie invention. Accordingly there are 
provided finely divided dispersions of 
20 pigments in organic liquids which contain 
dissolved therein a product as hereinbefore 
described. 

The said dispersion can be obtained by 
any of the conventional and weJ] known 

25 niethcxls of preparing dispersions. Thus the 
pigment, the organic liquid and the 
dispersing agent of the invention may be 
mixed in any order and the mixture then 
subjected to a mechanical treatment to 

30 reduce ihc particle size of the pigment, for 
example triple roll milling, ball milling, 
bead milhng or gravel milling until the 
dispersion is formed. Preferably the 
niechanicaJ treatment is carried out until 

35 the particle size of the picment is less than 
20 microns and preferably less than 10 
microns. 

Jf desired the dispersion can contain 
other substances such as zinc rosinate, 

40 which are conventionally present in 
dispersions of pigments in organic Uquids. 

Alternatively, the pigment can be treated 
to reduce its particle Size independently or 
in admixture with cither the organic liquid 

45 or the dispersing agent of the invention and 
the other ingredient or ingredients than 
added following which dispersion can be 
obtained by stirring the mixture. As a 
further alternative an organic liquid 

50 solution of the dispersing agent can be 
emulsified into an aqueous phase by known 
incans» such a-S high speed stirring, in the 
presence of one or more surface active 
agents, and the resulting emulsion added to 

55 au aqueous slurry of the pigment, after 
which the organic liquid and the water are 
removed by filtration and drying of the 
residue of pigment and dispersing agent. 
This residue can be subsequently dispersed 

60 iti an organic medium. Compositions 
obtained in this way and comprising the 
pigment in fmely divided form and the 
dispersing agent arc a further feature of the 
invention. 



It is preferred that the amount of 65 
dispersing agent present in the dispersion is 
such as corresponds to between 5 and 50% 
by weight, and preferably between 10 and 
30?o, based on the welglit of the pigment, 
and the dispersions preferably contain from 70 
5 to 10% by wejght of the pigment baiicd pn 
the total weight of the dispersion. 

The organic liquids used to prepare the 
said dispersions can be any inert organic 
liquids in which the said dispersing agents 75 
arc at Ica^t partly soluble at ambient 
temperatures and which are stable under 
the subsequent conditions of usage of the 
dispersion. If desired mixtures of organic 
liquids can be used. Preferred organic 80 
liquids are hydrocarbons and halogcnatcd 
hydrocarbons such benzene, toluene, 
xylene, white spirit, n-hexane, cyclohexane, 
chlorobenzcnc, carbon tetrachloride, and 
perchloroethylene. Other organic liquids 85 
can however be used, for example ester 
such as alkyd resins and heat bodied linseed 
oils used as lithographic varnish media. 
Above all it Is preferred that the organic 
liquid is a predominantly hydrocarbon, for 90 
example aliphatic, petroleum fraction. In 
general, the organic liaufds or mixtures 
thereof used to prepare the dispersions will 
depend on the subsequent uses to which the 
dispersions are to be put. 95 

The pigments can be either inorganic or 
organic pigments, and can be of any of the 
recognised classes of pigments. As 
examples or inorganic pigments there may 
be mentioned titanium dioxide^ carbon 100 
black, zinc oxide, Prussian Blue, cadmium 
sulphide, iron oxides^ Vermillion, 
ultramarine and especially chrome 
pigments including chromatcs of lead, zinc, 
barium and calcium and the various 105 
mixtures Emd modifications thereof such as 
are commercially available as greenish- 
yellow to red pigments under the name 
primrose, lemon, middle, orange, scarlet- 
and red chromes. j iQ 

As examples of organic pigments there 
may be mentioned pigments of the azo, 
thioidigo, anthraquinone, anthranthrone, 
isodibenzanthrone or iriphcndioxiazine 
series, vat dye pigments, phathalocyanine 115 
pigments such as copper phthalocyanine 
and its nuclear halogcnatcd derivatives and 
copper tctraphenyl and octaphenyl 
phtnalocyanincs, quinacridone pigments 
and lakes of acid, basic and mordant 120 
dyes tuffs. Such pigments are described in, 
for example, volume 2 of the 2nd Edition of 
the Colour Index which vvas published in 
1956 uuder the heading "Pigments" and in 
subsequent authorised amendments thereto. 125 
Preferred pigments are copper 
phthalocyanine and its nuclear halogenated 
derivatives. When the pigment is j5-form 
copper phthalocyanine It may be the 
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normat pigmentary form of the copper reflujcing toluene over a period of 100 65 

pluhalocyajjine Or il may be crude coppc:r minutes. To the rcfluxing mixture so 

phtholocyanine. formed there was then added 10 parts of a 

The compositions of the invcniioo are ?eeond solution containing 

5 also valaable for the preparation or ^iXOdiisobuiyronittUc (1 part) and acetone 

dispersions comprising organic pigments of (9 parts). After a furtiier 30 minutes a 70 

the type commonly referred to as toners. A further 10 piirls of the second solution was 

typical example of such a pigment is a added to the reflaxing mixture and this 

rosinaied calcium tones or l«(2'.sulpho-4'- addinon of the second solution was 

10 incthyl-phenylazo>.2-naphthoI-3-carboxylic repeated at intervals of 30 minutes a further 

acid. three times. The contents of the reactioni 75 

Ihe dispersions of the invention are fluid vessel were maintained in a refluxing 

or semiriuid compositions containing the condition for a further 30 minutes after the 

pigment in finely divided and dcflocculated final additional of the second solution, and 

15 form, nnd can be used for any piirpose for then a third solution containing 2- 

which dbfpersions of these particular solids (niethylaniino)ethanol (37,5 parts)^ a 90% 80 

are conventionally used» Thus the solids solution of poly(l2-hydroxystearic 

dispersions arc of particular value in the acid^ in - toluene (384 parts), benzyl- 

manufacture of printing inks, by triethyJammcnium chloride (1 part) and 

20 incorporating the dispersions with the other toluene (350 parts) was added to the 

components conventionally used in the reaction vessel and the contents therein 85 

manufacture of such inks. We have found were refluxed for a further 120 minutes and 

that the flocculation of pigmcni in priming then cooieU to ambient temperature, and' 

inks coraprising an alkyl hydroxyalkyl filtered. There was thus obtained a solution 

25 cellulose, for example ethyl hydroxyethyl of a product according to the invention and 

cellulose, as a bodying agent, can be conuinrng 31.2% of solids. 90 
reduced and sometimes eliminated if there The poly {l2.hydroxystearic acid) used in 

is incorporated in the ink a solution of a this example was prepared as follows: 
composition according to the invention as a Into a reaction vessel which had been 

30 dispersing agent. Such printing ink purged with nitrogen and which was 

djspersions are particularly useful as provided with heating means* stirring 95 

gravure printing mks. The dispersions are means, gas inlet and outlet means, and 

also of value in the manufacture of paints, condensing means fitted' with a water 

for which purpose the dispersions are separator of ihe Dean and Stark type ther& 

35 incorporated into conventional alkyd or was placed toluene (520 parts), ' 

other resins. Alternatively, the methanesulphonic acid (6 parts) and' 100 

compositions of the invention can be used commercially available la-hydrojQ'stcaric 

as dispersing agents in the production of acid containing minor proportions of 

dispersions of dyestuffs, such as Acid stearic and palmitic acids (6000 parts) This 

40 DyesTuffs, Disperse Dyestuffs and Basic mixture was heated and refluxed for 8 hours 

Dyestuffg, in organic liquids, such under an atmosphere of nitrogen during 105 

dispersions being used for the solvent which time approximately 300 parts of 

dyemg of textiles, water were obtained and separated from 

Ourinvention is now illustrated by, but is the reaction mixture- There was thus 

45 in no way limited to, the following obtained a 93% solution of poly-(12- 

Examples in which all parts and hy droxy stearic acid) in toluene. Anaylsis of 110 

percentages are on a weight basis unless the oligomer so obuined showed that it had 

otherwise specified. Example 7 is included a molecular weight of about ISOO. 
for the purpose of comparison and does not 

50 form part of our invention. EXAMPLII 2 

The general procedure of Example 1 was 

EXAMPLE I rcpKeated except tJiat in the present example 115 

This example demonstrates a method of the 2-{methyIamino)cihanol of Example 1 

preparing a solution containing a product vi/as replaced, by 52.5 parts of bis(2- 

according to our invention. Toluene (1500 hydroxyethyl) amine. There was thus 

55 parts) was placed in a reaction vessel fitted obtained a solution of a product according 

with a stirnng means, a means for feeding a to the invention and containing 32% of J 20 

solution to the vessel, a condenser and solids, 
beating means and the toluene was heated 

so that it refluxed in the vessel.' There was EXAMPLE 3 

60 prepared a first solution containing This example describes a procedure 

azodiisobutyronitrile (6 parts), acetone (50 wherein a product according to our 

parts), 2-ctliylhcxyl acrylate (461 parts) and invention is derived from a quatemized I2^> 

glycidyl methacrylate (71 parts) and this polymer. The general procedure of 

solution was fed to and admixed with the Example 1 was repeated except that in the 
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present example there was added, 
subsequent to the final addition of the 
second solution as set out in Example I, 62 
parts of benzyl chloride. The resultant 

5 mixture was iheo rcJluxed for 120 nvinuies 
prior to the addition of the third solution as 
set out in Example 1, There was thus 
obtained a solution of a product accordint; 
to the invention and containing 31.9% of 

10 solids. 

EXAMPLE 4 
The general procedure of Example 2 was 
repeated except that in the present example 
there was added, subsequent to the final 

15 addition of the second solution, 62 parts of 
benzyl chloride. The resultant mixture was 
then refluxed for 120 minutes prior to the 
addition of the third solution. There was 
thus obtained a solution of a product 

20 according to the invention and containing 
32.5% of solids. 

EXAMPLE 5 
A mixture of 40 pai'ts of a solution 
coutaining 31.2% ofat^roduct according to 

25 the invention and obtained as described in 
Example 1, 40 parts of a hydrocarbon 
solvent having a boiling range of from 100 
to J20^C and containing 30% by volume of 
aromatics and 30 parts of H-form copper 

30 phthalocyanine was ball milled for 24 
hours to give a finely divided dcfloculated 
dispersion of the copper phthalocyanlne 
which was suitable for use in printing inks. 

EXAMPLE 6 

35 This example demonstrates the 
preparation of a printing ink prepared by 
the well known cavitation mixing 
technique. 

Into a high speed mixer used 

40 conventionally for the preparation of 
printing inks there was placed 87.5 parts of 
the pigment dispersion of Example 5. The 
dispersion was stirred and there was then 
added to and admixed with the pigment 

45 dii^rsjon G40 parts of a toluene solution 
containing 384 parts of a calcium-zinc 
rosinaic. To the mixture so formed there 
was then added 272.5 parts of a petroleum 
fraction which" had a boiling range of from 

50 80 to lOO'^C, followed by 100 parts of a 
solution which had been prepared by 
dissolving 8 parts of a high viscosity ethyl 
hydroxyethyl cellulose in 92 parts of a 
mixture of heptane and isopropanol liaving 

55 a weight ratio of 95:5. The components 
were mixed to achieve uniformhy within 
the mixture and there wiis thus obtained an 
ink suitable for use in gravure printing. 
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EXAMPLE 7 
For the purposes of comparison the 
procedure of ^Example 1 was repeated 



except that in the present Example that 
portion of Exainple I, wherein the mixture 
was refluxed for 120 minutes after the 
addition of the third solution, was replaced "5 
by a step wherein the mixture was stirred at 
20*C for 120 minutes after the third 
solution was added. A heterogeneous 
mixture was obtained and this mixture was 
not satisfactory as a dispersant when 20 70 
parts of it were used to replace the solution 
of a product according to the invention as 
used in Example 5. 

EXAMPLE 8 
This example describes a procedure 75 
wherein a product according to the 
invention is prepared in a quatcrmzed form. 
The general procedure of Example 1 was 
repeated except that prior to cooHnfi the 
product of that Example to ambient 80 
temperature there was added to the 
rcfluxing solution 62 parts of benzyl 
chloride and the resultant mixture was 
refluxed for a further 120 minutes, then 
cooled to ambient temperature and filtered. 85 
There was thus obtained a solution of a 
product according to the Invention and 
containing 31% of solids. 

EXAMPLE 9 
A mixture of 240 parts of a solution 90 
containing; 31 .2% of a product according to 
the invention and obtained as described in 
Example 1. 166 parts of toluene, 322 parts 
of petroleum ctrier having a boiling range 
from 80 to lOO^C and 1450 parts of a lead 95 
chromatc pigment described in the Colour 
Index as pigment yellow 34 was ball milled 
for 24 hours to give a finely divided, well 
deflocculated dispersion of the pigment 
which was suitable for colouring surface 100 
coatings such as paints and lacquers. 

EXAMPLE 10 
A range of coloured surface coatings was 
prepared by adding to, <ind admixing with, 
100 parts of each of a variety of 105 
commercially available surface coatings 
having a white shade 5 parts of the pigment 
dispersion as obtained in Example 9. The 
surface coating and the dispersion were 
mixed for three minutes using a 110 
conventional high speed mixing means 
which had a {peripheral speed of about 500 
metres per minute. In each instance there 
was obtained a product which was well 
deflocculated and in which the 115 
development of the strength of the pigment 
was good. The surface coatings referred to 
above were 

1. A long oil high gloss alkyd paint, 

2. A chlorinated rubber based paint, 120 

3. A thermoplastic acrylic based 
automotive lacquer. 
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4. A themosetting iicryJic based 
autOTTiative lacquer, 

EXAMPLE n 
The genera] procedure of Example 9 was 
5 repeated except that the lead chrcraate 
pigment of that example was replaced by 
450 parls of a pignient available under the 
trade name of Bronzeless Blue and 
described in the Colour Index as Pigment 
10 Blue 27. When 5 parts of the dispersion so 
obtained were added to 100 parts of a 
thermoplastic acrylic based automotive 
lacquer by the method of Example 10 the 
development of the strength of the pigment 
15 was good. 

EXAMPLE 12 
A mixture of 260 parts of the soiutiou of a 
product accfarding to the invention 
obtained as described in Example 4, 211 

20 parts of toluene, 422 parts of petroleum 
ether having a boiling range from BO to 
iOO'^C and 530 parts of a chlorobromo 
copper phthalocyanine described in the 
Colour Index as Pigment Green 7 was ball 

25 milled for 24 hours to give a dispersion of 
pigment. When 5 parts of the dispersion so 
obtained were added to 100 parts of a 
thermoplastic acrylic based automotive 
lacquer by the method of Example 10 the 

30 development of the strength of the pigment 
was good. 

EXAMPLE 13 
The general procedure of Exajnple I waV • 
repeated except that in the present example 
35 the 2-(mothy!amino)ethanoI of Example 1 
was replaced by 66.2 parts of 
bis(hydroxypropyl)amine. There was thus 
obtained a solution of a product according 
to the invention ajid containing 32.3% of 
40 soHds. 

EXAMPLE 14 
The general procedure of Example 1 was 
repeated except tliat in the present example 
the glycidyl methacrylate of Example 1 was 
45 replaced by 64 parts of glycidyl acrylate. 
There was thus obtained a solution of a 
product according to the invention and 
containing 31.2% of solids, 

EXAMPLE 15 

50 The genera! procedure of Example I was 
repealed except that in the present example 
the 2-elhyI hcxyl acrylate or Hx ample 1 was 
replaced by 496 parts of 2-ethyhcxyI 
methacrylate and also the glycidyl 

55 methacrylate of Example I was replaced by 
64 parts of glycidyl acrylate. There was thus 
obtained a solution of a product according 
to the invention and containing 31.7% 
solids. 



EXAMPLE 16 60 
The general procedure of Example 15 
was repeated except that in the present 
example the 2''(melhyIamino)ethanol of 
Example 1 was replaced by 52.5 parts of bis- 
(2-h^droxyethyl)-amine. There was thus 65 
obLain<id u solution of a product according 
to the invcntum and containing 32.3% 
solids. 

EXAMPLE 17 
The general procedure of Example 1 was 70 
repeated except that in the present example 
the 2-(methyIamino)ethanoI of Example I 
was replaced by 58.6 parts of 2(t- 
butylaminoj-ethanol. There was thus 
obtained a solution of a product according 75 
to tlie invention and containing 32:5% of 
solids. 

EXAMPLE 1& 
The general procedure of Example 1 
was repeated except that in the present 80 
example the amount of the solution of 
poly(12-hydroxystcaric acid) was increased 
10 768 parts and the amount of toluene 
added was increased to 850 parts. There 
was thus obtained a solution of a product 85 
according to the invention and containing 
about 33.0% of solids. 

EXAMPLE 19 
The general procedure of Example 1 was 
repeated, except that in tlie present 90 
example the composition of the third 
solution was changed to a solution 
containing 2-(methylamjoo)ethanol (37.5 
parts), bcnzyltriethylammonium chloride (1 
part) and toluene (350 pans). This solution 95 
was added to the reaction vessel and the 
contents therein were refluxed for 90 
minutes, after which time a 90% solids 
solution of poiy(12-hydroxystearic acid) in 
toluene (384 parts) was added and re fluxing 100 
was continued for a further 120 minutes. 
After cooling and filtering the resultant 
product a solution similar to that of 
Example 1 was obtained. 

EXAMPLE 20 |05 
The general procedure of Example 1 was 
repeated, except that in the present 
example the initial toluene charge was only 
lOOO parts and the 2-ethylhexyl acryliite of 
Example 1 was replaced by 198.3 parts of 2- 1 lO 
ethylhcxyl methacrylate. There was thus 
obtained a solution of a product according 
10 the invention and containing 30.5% of 
solids. 

WHAT WE CLAIM IS:— i J5 

L A product derived from the reaction of 
an oligomer of a hydroxycarboxylic acid of 
the formula JTO— X-^OOH wherem X is a 
saturated or unsaturated divalent aliphatic 
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radjcnl containing at least 8 carbon atoms 
and in which there arc ai least 4 carbon 
iitoms in a linenr chain between the 
hydroxy and carboxylic acid groups with a 
copolymer comprising monomer units 
selected from acrylaies and alkacrylaies 
and comonomcr units having a structure 
derived from a cleaved heterocyclic ring 
compound, the said structure containiiig a 
group readable with the hydroxy carboxylic 
acid oligomer. 

2. A product according to Claim 1 
wherein the said oligomer is derived from a 
hydroxycniboxylic acid wherein X contains 
from 12 to 20 carbon atoms. 

3. A product according to Claim 1 or 
Claim 2 wherein there are between 8 and 14 
carbon atoms in a linear chain between the 
hydroxy and carboxylic acid groups of said 
acid. 

4. A product according to any one of 
Claims 1 to 3 inclusive wherein said 
hydroxy group is a secondary hydroxy 
group. 

5. A product according to any one of 
Claims I to 4 inclusive wherein said 
ohgomer is poly(l2-hydroxysteanc acid). 

6. A product according to any one of 
Claims 1 to 5 inclusive wherein said 
monomer units are selected from alkyl 
acrylatcs and alkyl alkacc^Iates. 

7. A product according to Claim 6 
wherem said monomer units are selected 
from 2-ethylhexyl acrylatc and 2-ethylhexyl 
mcthacrylate, 

S. A product according to any one of 
Claims [ to 7 inclusive wherein said 
comonoraer units are derived, before bein^ 
cleaved, from a heterocylic compound 
selected from cthyleneimines, oxazolidines, 
dicarboxylic acid anhydrides, hydantoins, 
cyclic carbonates, dioxolmies, dioxanes and 
thioepoxides and containing a 
copolymcrisable unsaturated group. 

9. A product according to any one of 
Clainns 1 to 7 inclusive wherein said 
comonomcr units are derived, before being 
cleaved, from epoxide containing a 
copolymcrisable unsaturated group. 

10. A product according to Claim 9 
wherein said epoxide is selected from 
filycidyl acrylate» and glycidyl 
methacrylate. 

11. A product according to Claim 6 
wherein the molar ratio of said monomer 
units to said comonomcr units is at least 2: 1 . 

12. A product according to Claim U 
wherein said molar ratio is in the range 
from 4:1 to 10:1. 

13. A product according to any one of 
Claims i to 12 inclusive wherein the molar 
ratio of said Copolymer to said oligomer is 
in the range from 15:1 to 6:1, 

14. A product according to any one of 
Claims 1 to 13 inclusive wberein said 



comonomer units comprise a heterocyclic 
ring which has been cleaved by reaction 
with a hydroxyalkyi amine, 

15. A product according to Claim 14 
wherein said amine is a secondary amine. 70 

16. A product according to Claim 15 
wherein said amine is a 2- 
(alkylamino)ethanol wherein said 
alkyl amino group contains up to 8 carbon 
atoms. 75 

17. A product according to Claim 15 
wherein said amine is a 
bis(hydroxya1kyl)amine wherein said 
hydroxyalkyi group contains up to 4 carbon 
atoms. 80 

18. A product according to any one of 
Claims 1 to 17 wherein at least apart of said 
copolymer is a quaternizcd copolymer. 

19. A process "for preparing a product 
according to Claim 1 which process 85 
comprises reacting a copolymer comprising 
monomer units selected from acrylates and 
aJkacrylates and comonomcr units selected 
from compounds having a cleavablc 
heterocyclic ring structure and containing a 90 
copolymcrisable unwturatcd group with a 
material capable of cleaving said ring 
structure under conditions such that said 

ring structure is cleaved to form a ring 
opened copolymer and reacting said ring- 95 
opened cnpolyraer with an oligomer of a 
hydroxycarboxylic acid of the' formula 
HO— X— COOlT wherein X is satiiraicd or 
unsaturated divalent aliphatic radical 
containing at least 4 carbon, ^^toms in a lOO 
linear chain between the "Hydroxy and 
carboxylic acid groups of said acid at an 
elevated temperature. . ' ♦ ' 

20. A process according 'to Claim 19 
wherein a solution of said ring-opened 105 
copolymer and a solution of said oligomer 

are reacted together under refluxing 
conditions for a period of time between 1 
and 5 hours. 

21. A process according to Claim 19 or 1 10 
Claim 20 wherein said oligomer is poly(12- 
hydroxystearic acid). 

22. A process according to any one of 
Claims 19 to 21 inclusive wherein said 
monomer units are selected from 2- 115 
ethylhexyl acrylatc and a-cthylhexyl 
methacrylate. 

23. A process according to any one of 
Claims 19 to 22 inclusive wherein of said 
comonomer units are selected from 120 
ethyleneimineSp oxazolidines, dicarboxylic 
acid anhydrides, hydantoins, cyclic 
carbonates^ dioxolancs, dioxanes and 
thioepoxides, 

24. A process according to any one of 125 
Ciainifi 19 to 22 inclusive wherein said 
comonomer units are epoxides. 

25- A process according to Claim 24 
wherein said comonomer units are selected 
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from glycidyl acrytatc and glycidyl 
mfiih vicryl ate. ^ 

26. A process accorciini> to any one oj 
Claims 19 to 25 inclusive Whcrctn said 
cleaving material is a bydroxyalkyl amine 

27. A process according to Claim 
wherein said amine is :i secondw-y amine. 

28. A process according to Clami 20 or 
Claim 21 wherein said amine is 2- 
(alkylamino)cthanol v/herein said 
alkyiaiTiino group contains up to 8 carbon 

atoms. . ^1 • 

29. A process according to Cljiiin ^0 or 
Claim 27 wherein said amine a 
bis(hydroxyalkyI)aminB whereia said 
hydroxyalkyl group contains up to 4 carbon 
atoms, - 

30 A process according to any one oi 
Claims to 29 v/hcrcm said product 
contains amino groups and subsequently 
reacted with a qualcrnlzinc agent. 

31. A dispersion comprismg an organic 
liquid, a finely divided pigment dispersed in 



riiims 31 to 33 inclusive wherein ssiid . 
organic liquid is a predomina-ntly aliphatic 
hydrocarbon petroleum fraction. 

35. A dispersion according to nny one of 
Claims 31 to 34 inclusive comprising m 
additiofi an alkyl hydroxyaikyl cellulose. 

36 A dispersion according to any one oJ 
Claims 31 to 34 inclu.siVe comprising m 
addition ethyl hydroxyethyl cellulose 

37 A composition comprising a nnciy 
divided pigment and a dispersing agent 
which is a product according to any otie of 
Claims I to 18 inclusive, the composition 
being obtained by emulsifying into an 
aqueous phase, in the presence of one or 
more surface active agents, . an organic 
lionid solution of the dispersing agent, 
adding the resulting emulsion to an aqueous 
slurry of the pigment, removing the organic 
liquid and the v/ater by filtralion and drying 
the residue of pigment and dispersing 

^^38^ A product according to Claim 1 
substantially as described in anv one of 
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the orsanic liquid, and a dtspersant for. said Examples I to 4 mclusive. 8, and 13 to ZU 
pigment, the dispcrsant comprising produc^ inclusive. t« 



according to any one of Claims 1 to V» 
inclusive, , 

32. A dispersion according to paini JJ 
wherein said pigment constitutes from 5 to 
70% w/w of said dispersion. 

33. A dispersion according to Qaim 32 
wherein said dlspersant is present in an 
amount which constitutes from 5 to 50% 
w/w of the amount of said pigment. 

34. A dispersion according to any one of 



39. A process according to Oaim 19 
substantially as described in any one Of 
Examples 1 to 4 inclusive, 8, and 13 to 20 

inclusive. , , r-x^z^ ai 

40. A dispersion according to Claim 31 
substantially as described in any one or 
Examples 5. 9, U and 12 inclusive. 

D.VINCENT, 
Agents for the Applicants. 
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